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As a fourth state, liquid crystal has been widely used in electro-optic display 
devices. Liquid crystal state has properties lying between those of conventional liquid 
and solid crystal. Thermotropic liquid crystal can be classified into three phases: 
Nematic, Smectic and Cholesteric. The mostly widely used one is the Nematic 
because of its stable structure as well as it low viscosity.  
There have three phases in Nematic liquid crystal, namely isotropy，uniaxiality 
and biaixiality. Recently, much attention has been paid to biaixial nematic liquid 
crystals for their potential applications in fast-switching display devices since the 
response of the short axis to an applied field is much faster than that of primary axis. 
Actually, biaxial nematic phase has been found in both theory and experiment: Freiser 
announced that the isotropy of the molecule can give rise to the generation of biaxial 
nematic phase. And it was also found in lyotropic in early 1980. Due to the ingorance 
of a strength dipole moment in the angle bisector of the V-shaped molecule, there has 
much difference between theory and experiment in research. 
In our paper, we carried out a number of Monte Carlo simulations to study the 
phase behaviors of liquid crystal formed by dipolar V-shaped molecules which located 
in a fixed directional electric field. Simulation results showed that the system will 
experience phase transitions from isotropic to uniaxial nematic, from uniaxial nematic 
to biaxial nematic, as well as from isotropic to biaxial nematic. Especially, it is shown 
that the asymmetric strong dipolar interaction enhances biaxiality slightly but 
encourages uniaxiality greatly and as a result suppresses the system's isotropic order, 
which is different from a system free from external field in that dipole moment 
increases biaxiality by suppressing the uniaxial and the isotropic orders 
simultaneously. It is also found that an electric field encourages the biaxiality slightly 
but considerably enhances the uniaxiality of bent-cored liquid crystal. 
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